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Abstract (Basic): JP 10294280 A 

The film has barrier layers (109-111) which are made of silicon 
crystal and formed using a catalytic element influencing 
crystallization. The barrier layer is heat processed in halogen 
atmosphere to remove the catalytic element and obtain unique crystal 
structure. 

The crystal structure has a grain boundary surface inbetween 
crystals. The proportion of mismatching in coupling between the 
crystals at the boundary surface is 5% or less. 

USE - For semiconductor device e.g. IGFET, TFT, ring oscillator. 

ADVANTAGE - Excels in high breakdown voltage characteristics. 
Improves capability of semiconductor device. 
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PUB. NO.: 10-294280 [JP 10294280 A] 
PUBLISHED: November 04, 1998 (19981104) 
INVENTOR(s): YAMAZAKI SHUNPEI 
OTANI HISASHI 

APPUCANT(s): SEMICONDUCTOR ENERGY LAB CO LTD [470730] (A Japanese Company 

or Corporation), JP (Japan) 
APPL.NO.: 10-044659 [JP 9844659] 
FILED: February 09, 1998 (19980209) 

INTL CLASS: [6] H01L-021/20; H01L-029/786; H01L-021/336 
JAPIO CLASS: 42.2 (ELECTRONICS - Solid State Components) 

JAPIO KEYWORD:R002 (LASERS); R003 (ELECTRON BEAM); R004 (PLASMA); R011 
(LIQUID CRYSTALS); R096 (ELECTRONIC MATERIALS - Glass 
Conductors); R097 (ELECTRONIC MATERIALS » Metal Oxide 
Semiconductors, MOS); R098 (ELECTRONIC MATERIALS Charge 
Transfer Elements, CCD & BBD); R100 (ELECTRONIC MATERIALS - 
Ion Implantation); R131 (INFORMATION PROCESSING - 
Microcomputers & Microprocessers) 
ABSTRACT 

PROBLEM TO BE SOLVED: To realize high performance by providing a 
semiconductor thin film with at least two crystals and intercrystal grain 
boundary and making the ratio of mismatching bond to all the bonds in a 
grain boundary not more than a specified ratio. 

SOLUTION: Crystallization of an amorphous silicon film 102 proceeds 
precedably from addition regions 105, 106 whereto nickel is added and 
lateral growth regions 107, 108 which are formed almost parallel to a board 
surface of a board 101 are formed. The lateral growth regions 107, 108 
alone are used as an active layer. According to a TEM picture wherein a 
crystalline silicon, film of the lateral growth regions 107, 108 is 
enlarged, in a crystalline structure thereof, lattice stripes are 
continuously connected with each other in grain boundary while crystals are 
different from each other and crystal lattice matching is good. 
Furthermore, mismatching bond exists just at 5% or less to all the bonds 
existing in the grain boundary. It is considered that an angle formed by 
two crystal lattice stripes is in the range of 60 to 80 deg. (or 100 to 120 
deg.). 
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SLfc©i«il0 (B) 010 (B) on&lt 

[0 0 6 5] d©B#. B10 (B) tz^tiSttZ, $m.T' 

[0 0 6 6] ftot. 010 (A) OHR-TEMfK 

ft»*C*lr»T»?W*«a«WK:aa:oT*r), safe 
?©»&tt*«*#CAv^t!WBST**.*HI-6. JSa 

©fl#«a^H»£?lpSUftv»£fl*rT#4. 
[0 0 6 7] 010 (C) l^-rBfi#'J->'J3 

£LT£0. 010 (D) (Ci£t«K:**tt££'¥©»S 
tta*K GSKKB) *«#»#«EbTV»*i!M»fTr*S. 

[0 0 6 8] ft*. 010 (A) 

* 10 (o c£<£sn4«e*?Ka<a£ttJ:<#j£ 

Lftio^©JH?©lfr&flMi£3FS£tt#£fl z tf.- *■© 

c tiers. 

[0 0 6 9] W±.03«C HR-TEMfl-SrCtSiBfi 
tt*OfiMft«K*»6 ^SMBOlSftvU 3>KiHR 
WftRS^iJ ^UD^tdffiftSitOTtBSnfc. 

S fc. U 3 >K(cH LT&T©«ftR» 

[0 0 7 0] *5MH* b c ±ntf. *$S9i ©ssa •> 'J 3 
>flt**rifr*isa©3S. £S©*sa («Afi»ftA 

©«ftttffc*ir»T. «ftA©*?«tisaBo»?at 

ttattSStCffflET-S^TrolS&^wSUTSXetT «f 

[0071] bp%. »aa^c?HEr««*o 1 0 om 

*lx<«:3«StT) T*4^.tt**UTV»*. C©a 
BfiHR-TEM7>«f&fr*.t*ffaT**. HP%. tta 
tt*OflE*«)««C*V»T 1 0 o*ro»?«o»#«W 



f 



[0 0 7 2] & B B B S#K:#ft-r •£>£:£© 1 0 OiB 

©&£•#© -5 c^sns^se*^ a 5<iott& 

S£E«Lfc#, £tttt**«Mfc*!i^»£8rfc-frfc 
«!*.«, ft*© 5 0fflO»6-#4«(?r*i, TFS&tS 

[0 0 7 3] Sfc.-0.1O (A) irSHX-O©^© 

BIO (A) Tfifi^T^fcl^fc®, At^KiS^gS: 
^*T3 £60-80° (Sfcte 100-120 ° ) ©©BTifc 

[0 0 7 4] $613. *3l«©ttfti''J 3 >*©*£■, 
$><Sfc£, JMtt*T*0fctft&**U7©fM(iSEiF 

nh77yiit»ffiLi4nwj5. hps. #3! 
WTSsnsTFToKswjwetttt, c:©«witt#c 

[0075] mfttiLfttit: &9mpnzfrtEf&t&aM 
zmsmt UTi?isrr*Bft'*s<EUfc^t:T#5ttiji 

, pp. 54 -60, &iLliifilft3:£&, 
1996) . d©B#, «Wtt**»fi!ETft— ootSft©«Hi 
® (KT, IMHStifcs:) KB— ©IWtitewU d© 
®*&#lsll£fft<i:-&T3. IPS. — t3<oeS©*SSM 

[0076] t&^jji^w^aiai lt, m^sss 

'fc9KJ£;tS**P*©*S<h. & H a«WfSt(!:5 
MSl^fc-ffSdiT, saiM©®;fi&£it£T#5d 
<h *«» 6 tlT -5 . ' <=> ©ISA •> 'J a > 

KW-oii*ffi (ill) T&ZtPmLfz. 
[0 0 7 7] fc*. K«#>J->Un>JKO»fi-K:*^T 

WBsn. «wttiH6^pf»fti>i:t*i«BT?#fc. 

[0 0 7 8] Sfc. ffi£©##S (#&?Ftt©fc#©H 
fMttgtfySMfttt) EJ:fttf, d ©«&«£&#(;: (J 
WJSttl^iVtfn* fe ©*«**. *fj»i#te ttMAttft 

[0 0 7 9] fllJAtf. Ztt©«*«/J\SUJBa»SE"r*= 

ic. mwbtfi [ill] ts-5*&, ufeft 

[0 0 8 0] tt»©*C*JHB©tt»2''J 3>«ttiia 
(fo&* <1 1 l> T*^©TUStt{i [111] iftS. 



( ? ) #H¥l0-294280 

f£t> T. #^93 ©£A -> "J n >jRC# Sft*8S&#C 

S^«.-O©S^©HIte^dS0~80 o Tr&Sd 

[0 0 8 1] *8§II©*SA5'U3>K*»j5fcT-5 

K*fcoTjsSSfl:igSU(±©S^T©7^-;ns (* 
*M0I©*3\ 0 1 (C) fcSTlS) «, SAttA© 

[0 0 8 2] H I 7 (A) ttB 1 (B) tSl/fcfifift 
ZESSTSII7 LfcP*j£T©*5AS"J 3 >jl£ 2 5 

[0 0 8 3] d ©«£:>«£ t L T v 'J 3 >ttA#P 

3£&&i*©i§3-fc&-5. Hi 7 (A) « { 1 1 

[0 0 8 4] — 017 (B) CiStlSK:. PtfgspT 
£fc#f?9i ©&A •> U 3 >Rtt, SAttA Cf4» ffgl 
^*^fc£CjBHT**«;Wl&*iT, #*CttA 

[0 0 8 5] bis, *^ro;e B 3 B ->'j3>M«S B B B SF»g 

ftttJbW«V»aRteC ±0 T* + 'J 7^«)©l?il(ca: 0 
*ft^fc», *»ft*fcfasWMCHt«A4jl&ii-5. 

[0 0 8 6] C1©«IC. H17 (A) i (B) ©WC 

*^BJ©M B B B ->'Jn>M/i)^ 1 7 (A) icSLfctSJIy 
'J 3 >Bi=fc >9 fc^lriS^mm4ttt^-rSS^Cl©^RS 

[0 0 8 7] £Lt©*fr6, *^BJ(-ioTS 1 (C) 
IC^LfcIg(^S?FDj^^lSTS-5di^J§. * 

[0 0 8 8] Sf, 017 (A) l^-*1*8Tfi«MM6 

«--yir;l/) IPS, Si-Ni-Si in-jfc 

[0 0 8 9] Li»Uttdt5. «Hf7BS©yy^'J>^ 
n -fe x & ft o Z. t T^R§ iz ft a T 3i i $ ft 5 1 . 
Si-Ni tg-SimtlZ. ^©fc*. ->'JJ>©^^fcS-§- 
?«T<TlCSi-Si S^*»jSl,TfiSgT«. 
BOTKWT4. 



[0 0 9 0] 0!f&. H^mSt7<fM7--MZ^Tm 

A -> 'J a >fflM> ©rKfiBrtWf 3 H i «a 6 nx i » * 

[oo9i] sfc, H«rceft->'j3>jR*««<kan 

^t&W)Ls Si-Si «te©^E:*S<#¥UTV>*£ 
%*.SftS. £©*&tt'v»6*S*»#'J ->'J 3 >ffilro 

[0 0 9 2] '*fc, *&H#&HiiAfl5UK6g*.«9. 

X (ft*«ett 7oo~noo , c)._-e»^a*fi : ei c^t- 

£ £ £ <hT-*|5f5rt«-r 3 i ^ -5 ^.t#AT>>«, 
' [ 0' 0 9 3 ] *SA-> 'J 3 >DttT16Kt**Bl<fca3Ri« 

iTtt.'j»»Hflafcci ofiiE<oa3ft**«. fct 
■#ah->«j 3 >«36»5tsfl->»j 3>Kcsftufcg« 
(ai7 (a) ) rtt.. m^vuym^mnm 

[0 0 9 4] CC^COHT. 0 1:8 £fflV>Ts»err 
3. HI 8 (A) »4ttftfl:iaaotS»'i/.'j3>KC^ 
3&»*}KUWitwLTV»*. S* <t'i ) r»JM: 

[.0 0 9 5] julth 1 8 (b) »cs-rw«^a^i 

(a) fc***O»a->'j3>«Tr*0. lOliS^g 
1 1 tt£A •> U .3 >MT*§. ■£■©>?. . ISA v «J 3 
>m 1 1 1 0;t<Dffla 1 '2 {C£tt5«#ttti ' 

to o 9-6 ]. IP'S, jWMi^ojsicj;-3ir?r-3»6n 

fcttA^U 3 >«. 1 Hi53S84£ 1-.Q±T?**C»*^ 

'[ o o 9 7 ]' z. 3 i>T» ^nfcjsa -> u 3- >k#h i i 
(A) £5Rl,fc*«ra£&s©-ea*..-tl.T-*© 
ft. H 1 8 (A) EjRTaEWE ( t 2 ) T««7C^CD 

y y ^u>yia*qgaln, *©»*, »«->U3>ii 
' + ©*Bjw»ifc©sa i~<t^ T^ss-r * . 

[0 0 9 8] £ CTfigft II £tttt«7«ll©y y * U > 

#3 ft. 53Q6K<t«D««tt3W«**jii.-C**. BH£, 
£©$*?* "J >{Tigfd«ft ■> 'J 3 >Ki5^X« (T 
Jft) toH»Ifit«faTV>*i:#A6n*. 

.[0 0 9 9] z: 5 u-cjry * u y^+mmnm^TT 
itnnam (b) ft«T*«*-e7«»s*i*. n^-c 

BAftlS©*©***™ (a) £gftS£te. 

ffil 0fc7=-;H*©ISA5''j3>Bll 4i®*ll 5 

18 (C) ) 



(8) tirH! s F10-294280 
[0 10 0] £©«£*»tt!W«^£5£*te 1 0 K# 

-> U 3 X0»Sig«K:i3V>T8a •> 'J 3 >«cjttfj** 
»fc-3Tt>*l6«^1-SCaS6!6:irJ. IPS, SOCfc 

[0 10 1] 018 (A) TffiJSftftlSacS 

©SA ■> 'J 3 >M *ff « d i tt"BJI6T* *. 
[0102] d 5 bTff e>tXfc*^BJ©ieA-> 'J 3 >m 
(017 (B) ) fit. *CtSAYt*ffofcfc*H-©tt*-> 

•J3>|g (017 (A) ) K«'<cT»RlCiSA8Lrt©* 

[0103] £©$*»©««:*?* n 

ectron Spin Resonance : ESR) fC<fcoTXtf>^g 
©Stft-aTSn*. SttT?tt*SS9I©HA->y3>JR 
©Xt>SS«^?i< it) 5xi0l'spins/cm3 £(,T ($F 
JKtt 3xi0l7 S pins/cm3|y > T) T&£C:<fcAW!L 
TV»*. fc£U Cl©WJtffltt»aa?rr*Jl3iSll©* 

[0 10 4] tt±©«ft»A«ift*J:r«*«ft*r** 

^©^A>' 1 J3>||g«. a^^#MA->'J3> Cont 
inuous Grain Silicon :CGS) tWtittl&. 
[0 10 5] C*3W8T?»6*l*TFTK:Hr*aJt3 
±»©«ft»AS/U3>IilftjgttMtbTft«lxfc.TF 

- T«@ 1-1 (c^-r«7i«^#tt^T. 0 1 1 (C^T© 
fflmtzM ^«JE (Vg). «e»CHH'>«BE ( I ' 

Id-Vg (Id-Vg *SH$tt©*l 
^(ir{3i£©SM (ka-V-; h/t-y*- Kttfi : S#4 
1 4 5 B) S^VJTfftjfc. 

[0106] 011 1101 ti±I2XgTf# 
6nfc«tt«*WfflU&TFT©«(LffttT*0. 1 1 
0 2Bs8a5©TFT©«»HptttwUTV»*. fi£*©T 
F T t (i±El@*^ 7t* ©y y * 'J > 7n - t * 

*m»bfciaTfatanfcTFT*«UTt»*. 

[0 10 7] W^©h5>^^<Wrtt*tk«ET*t. * 
fli;^ r-m-ETfe 1 1 0 lTSSh5fftt«3*W 

ftfi. ^-^2!Et«TFT*^>ttffi (01 lCi^T 

erv h®EA^ 0-5 vomm) \z&z>v$\zm.nz> k u 
>wt©dtt»r. 

[0 10 8] Sfc, 1 1 0 lT^^n*<tftt©77» { ®tl 

«. •9-^U>y>3;Vh*^tt<i:«TFT©X'f •yf L >^ 
»^©»«ttt»r^5^-^T»»), TFT*«*7tt 



CO 1 0 9] ft*, *aKBT»6tlSTFT©«a«ft 

(1) TFT<0*-fy?->^te«6 (*>/*7mVF<D® 

a^KffSCJS*. NSTFT*±OfPaTFTtt)«0~ 
lOOmY/decade (ftgfi<J(:;te60~85iiiV/decade )-£r/h$ 

y-f hS*!fca*h7>S>** (IGFET) 0*££ 

(2) TFTcaSrfftgg<aji$£^/i^_^ T $.5 

(wfe) NITF TT200 ~650cm2 
/Vs (-^SfiK){Cti250 ~300cai2As ) , PSTFTT10 
0 ~300cn2/Vs (ftSWlCttl50 ~200cm2/vs ) tXt 

(3) TFT0ffi»mffro§££ft5A7*-*T£5 
Ltl^ff (V th ) NITFTT-0.5-1.5 V. 
PiTFTT-1. 5~0. 5 Vi/hSK dCDWJ/h^V^ 
WlflETflBft 0TH**7J 3 < T# S £ £ L 

CO 1 1 0] ethO«C.'*f!?BTff SnSTFTfiS 

co 1 1 1] g^+^Hamttt^r^Ms (y-f hfi 

iSBHR) **«Bfl:Snfc«HcT'F T»tt*qwtr* 
9 . U*v»flWJE©ffi;T, K K >»£ cCF 

o*tiQW6fl:i;. y-f H«ECi**wa«BJiftttHK: 
ft*fc»t«ft$ti-tv»*. ft*, JS?-+*;wascH 
■fSIMtt TVL S i xAWT.^g ; /MPJEEflfi ; ft 

1986j |-f¥U*. 
CO 1 12] L^Lft^b, *SBHWTFTtt?-**;U 

CO 1 13] *fHB#Stt, *^BJTf#en-5.TFTC0 

*» 6 ©£2Jf wia a* 9 tcJTO-r -5 fc tt/t >^7. 

CO 1 1 4] ifc. Kttifc»33W«CKttfttSftvij 
*v>«^*8»*«j|§!T*5HTa*£»A*. ft 



' #^10-294280 
•6. f!>ft<4t>-t3*HfcTdi*Si*LTir»*. 

® XBWfc*tttt£S8toLTftH7>K-:7 findop 
e) SfcH-f >HJ Qntrinsic ) ftffii£T& 

CO 1 1 5] ei.±cDg^^^;i^^(73}qi$ijicg|-r-5#S 

*te*^T£9. «£*Oi/U3>JIJBl&ffl^fcTFT<k 
»S*T?J6ft*«tifcttJg€«-r4 d t fe^T**. 
CO 11 6] (*^SJCDTFT-e«^LfelHlKco#tt) 
5fcC *5StH#6*«*5SMTff6n*TFT*JB^T^ 

y*>^-*£ttCMOS*iiT?fc4-f >A-*E»£ 

<MLfc | J>y*>'l^-^©«jat»i^fl3«K:ftoTi> 
*. 

©IS: 9g 

TFT©y-f h*fe^j»roKJi :30omS:^X50nm 
TFTODy-f hfi : 0.6 am 
CO 1 1 7] JheU>y*->l/-*<D*i«E5 V0DI5 

££01 2 IC^T. Hi 2ICJ5HT. £§fl&fi«g|rfiE 
(V DD ) , JKMttKSMttK (f 0SC ) T?**. El 2 
^T«C. y-f K*feSUg;J80ninroTFT£#^fclt£- 
IC*^T 1 GH z &Ub4)££ffl&ft£$$ UTV>«. 
(0 1 L 8] H 1 3CS1-©ia.04GHzro»fiWK» 
Sf*fc«W)*"<£ h7A7t7-f 1f-roffi77X^i7 h* 
®^FT*«. Sltttel-l. 1 GHz i;T0M&gCT£ 
9. ttttttD^^-^Tt^fc«£E OtiftSff) 
5. il 3lCSje>^ft^(C, 1.04 GHz (Did^Tfcti 
77X^ h;KOt-^^StlTH*. ft*. 

TS9, *D»*aB«T3fc©TttftK 

CO 1 1 9] S^c. HI^ICLS I@^C0TEGC0-^)T 
*5x7 SUv>X*£fl:S!l/T10~l00 MHz0D»^ 

T) J4, y-f h«g»K(DKJS0nm, y-f 0.6ym, 
Sd^fflffiStlOO MHz. ®SILE5V, gg[5 0gcO-> 

CO 1 2 0] **W#6*qilgl/fctt*. 0 1 5 iciRT 

fifcai^/^;«s t cDmk (mm tMtf/mmti m 
W«*^tET, ao. m^;^*%t*ftiij©ftn8 

«^T^6tl-5fi|J6TStttgft->7 h l/y^ms 



(10) 



#PjB¥10-29428O 



Sg©->7 h l^**£/!l^£©T^ft-?-*ft£->7 h u 
97*5 1 7 h US>X* 2 <h Lfc. 

[0 12 1] J^±®^7i'J>^->U-^i3<tZ>'->7hl/ 

ft S*5H8 fflTF TtfUSft k U 3 > SWffl L fc I G F 
E T CjfiKT * . S L < ttffiR-T Sttfil ft «■ U TV » S C 

[0 12 2] ^tlZMtttfZMMt H^fflSftf-i' 
#£-5. 016 CaVf x-^teggftC^if^E 

(V DD ) , «i*CF/0=l (7 7>77hJt*U) © 
-fWt-^lftSfcOOfflWIBI (r pd ) Siot^ 
77T*5> <D5?y*LS IS*©**?, fJOS-ffi, 
PL0 8, «cSt*a-t}-'fl>^7*-7A. 1995) . ® 

ttafrwRSftsfc©) «. ¥tsft~>u 

3 Lfc F E T ***fc7*tf >;V-JUT^IS L 

[0 12 3] COHCiitO'J >y*->V-^4fflV>T 

ft St. HI 6 \Z&\,>TnMT~7ik2tlZ>$im.tfZ&. ft 

BT^^(s^^^;kS* J o.5/im, v< himmwmm 

.( tox) **1 lnm© I GFETTf^Lfc-f >A*-^i 
0t>. 5 lj *'^;i'fi*i0.6Mm,-'5r*l' MtfMR©KBW3 
O.oaW.T FTT^8Lfc-f >A*-^©;fr/WSftfcffltE£ 

. [ 0 1 2 4 ] ^©«a*:*W#Tff 6ft* T F Tifi I G 
F E T«fc 9 %&tltz&mZ& d i **nj*K5R b 

.TV»*. 0JAtf, ±CTFTt«j3fr*y-f.MelHlro. 

•DW«:4GF-ET0 3«tt±iLTt). tttlMlClll^fe 
L< «^'ft&±© &©**?# e>ft3©T&-5>. m$. *58 

5?©TFT»;m*©#ttft»f1H!Mg**1"S I GF'ET 

[0 12 5] *fclTOK:. *^OTFT^y-'J> 
itarcitET**. *JWfi^?r*;i'3»*i:*»3ft 

IC< HODT«iJAii'J U-*#>. 2 nm)\r-)VX 

fl*-$-ft«;*$— U >yBJCJ:*i9GH2 ©IrfWR 

u 5 * i^«sfts drf^»»» f a*^ +■ 

[0 12 6] 6Ltfl!)«C *%BBCDTFTtt@ftTffift 
feWtoE^U -tOTFTfcfflV>T»<3tUfc¥»»@» 

(4 1 o gh z sktommmftzn^i t -5 5£< Sr U>T 
FTT**eii*nwBaftfc. 
[0127] mmm 2 ) *hj£^jt(4iijs^j 1 u 
fcf«tui4tt»]©ia«i*«"r. *»«c»4JgttJit 

[0128] *«iw»c«ria*SBi« 1 tm^t> 



[0 12 9] Sfc. 700 < Cft^*»^MglCioTM 

[0130] cn»j 3 ] i»j 1 -my-r 

J«l«»CttJt^aS©y!7^ U >y7'D-fe7xftfi : ^WftS 
'J>^7'o-fe7sftfi : V\ *-©B# ©SRSMUJt©**^ K 

[0131] ^©^. ««fld«©iwnry-f monk 

©J8UP#2fc£$ft3©T. »*^®*#fc«»T<5;: 
iT10ranSg©^ftT-3Vi>rV htftMR&B&rs H £ 

[0 13 2] ^©«(C, ««fldK©%Ty-f hiaUtft 

t. y'-f hlg^K©fi)tmxSftf8fBSfl:T#*^lC^mA^ 

[0133] @|»J4) H»J1©1I3 (C) IC^L 
fc«j£t»3HIJ*tf ^fc7*5r* 7't h "J irTvSa^S 
■ ©TFT«£K l79T<C7-?Y>V9Z£Sitmiti- 
3) <D-M-C3b*). CMOSE»T»*fc0»£«j£* 

[0 13 4] H4(C^-r©(i v *£9T£JfiV»T«j£5ft 
* 7.?x-f 7"T h U i7^SS©ffi©'^JS:^-f 7"P v 
T**. hlT«S«4 0 1±CB*-7MJJ^I3B4 
0 2, V-XSIK7^A-[HlK4 0.3., y-f h«K5-f • 
y(Ha»4 0 4iJJ:^D5;y>ll»4 0 5 *H*»Jfcl/' 
' T«fi)t$ft*. *sae«iTtt5 s s?^;w^©-«iJ 

[0 13 5] V-XiSIH : 7'fA'-lllK4 0 3tt£<tLT 
:>7hl^vX^ (^j^^^+xn-ytjol) . 

79. ny77. 5y^®B#T»j«aft:.y-f h*K 

A-EK4 0 4te3E£LTx7 hl/yX?, ^;U^ 
7'l/7-9-, ^;V>7^, M7 7 7¥tMcniV) 
*. 

[.0 13 6] ifc, MM-? b U i7^HIK4 0 2 teitgSc© 
V-7I4 0 6, 4 0 TBtXPHSkUDtf^ bUA 0 8. 4 

0 9 tT?fflSftfcaK©BSHR«4 1 0 *«v h U ^ Xtt 
»riEScfftT«^Sft*. 

[0 13 7] -5-LT. «K©BX1fi«4 1 Otiil^TF 
T4 1 1. tSJ|-t;U4 1 2, ffiS)$»4 1 3€:^^« 

^$ftxvi*. a*, H«SftTv»ftv»*». )gs-t:;u4 

1 2»aa*«ii*i«»i*i*at*©niicj*»sftfc« 

a<!:T«fi)t$ft*. 

[0 13 8] D5;y^l3»4 0 5tt, V-^» h*9-f A' 
-EU8 4 0 3&^'f KaK7-fA-tlS&4 0 4S:SBil 



I 



[0 13 9] H4fc3RTIB!M9Ttt, Dyy»4 0 
5ti&*§ttgg4 1 4. LPF Cow Pass Filter ) 4 
15. VCO (mjEfSWMfggfi) 4 16. ^AS4 1 

7. V-X«F5f/t-flI (7K¥^«M) %£!g4 1 

8. y-f h«h*5'fA-JB (SitjtSffl) &&S4 1 

9. D/AD>A-^ (xv^l- 7±D^$f§) 4 
2 0 S^TttfcSfl*. 

Co 140] *aHH#6ttn;:TiajRSftya:v»ffi 

7>7%®& (MSj7>7\ *-^7>7\ 3>/1U-* 
-«) . T-^&^rfS^'J (RAM^ROM) , 
C P U i If fct J -> 'J y * iZ&m. LTz xXtAt^ X 7 

C0141] *&. 421 ttT^JWWMWCJ&Cfc 

7±n^m^fflA^jS^, 4 2 2(ify^J«^$ 
»«T*fcJ6ffl My h{m<DAJlm?. 4 2 3 tt*¥£ 
*ffln»fll^OX*SII?. 4 2 4ttSilSSMIM^^ 

[0142] eUl^J 5 3 1 CjR b 

C MO S SlSoMli^f ntv-f 1 a -fu-t v -9- 

EF«8«js!t»a2|E|a6«iJTEesn4t.©Ttt!a: 

[0 14 3] H 5 l^f J l s »fcB»ttV'r >7U</U-ty 
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